ABSTRACT. Values of blood gas, serum chloride, and potassium were tabulated for 21 dairy cows with coliform mastitis. Severe cases showed marked clinical signs such as loss of appetite and depression of digestive tract motility, and metabolic alkalosis such as an increase in blood pH, hypochloremia and hypokalemia compared with normal and mild cases (p<0.01). The results showed that metabolic alkalosis can be detected more easily than acidosis in cases of severe coliform mastitis. -KEY WORDS: coliform mastitis, metabolic alkalosis.
ion-electrode analysis. Venous pH, PCO 2 , Base Excess (BE) and bicarbonate (HCO 3 ) levels were measured in a 178 pH/ Blood Gas Analyzer (CORNING). The samples containing EDTA-Na were used to count the number of platelets (PLT) and white blood cells (WBC) by a blood cell counter (Sysmex-Counter F-800). Statistical analysis was performed using Student's t test, and values of P<0.01 or 0.05 were regarded as significant.
The 21 coliform mastitis cows were divided in two groups: Ten cows that had at least one episode of septic shock (group 1) and 11 cows that showed no septic shock (group 2). The mean times from onset to diagnosis of the disease by veterinarian were 4.6 ± 1.1 days in group 1 and 9.5 ± 1.8 days in group 2. Age was not a significant factor in either group (data not shown).
Gram-negative bacteria were isolated in milk culture of all mastitis cows. E. coli was found in 6 cows and K. spp. was found in 4 cows in group 1. In group 2, E. coli was found in 4 cows and K. spp. were found in 7 cows (Table  1) .
In group 1, anorexia, severe depression, increase in heart rate, diarrhea, dehydration, and inability to stand were observed, suggesting septic shock. Four cows in group 1 died within 48 hr, 5 cows were exsanguinated for euthanasia within 48 hr after examination of blood gas and electrolytes, and one cow survived. In group 2, there were no notable signs of severe septic shock and all the cows survived ( Table  1) .
The rectal temperature of cows in group 2 was significantly higher than that of cows in group 1 and in the control group (P<0.05). However, significant differences were not detected between group 1 and group 2. The heart rate and respiratory rate in group 1 and group 2 cows were significantly higher than those in the control group (P<0.01). Coliform mastitis is caused by intramammary infection with gram negative bacteria. The onset of the disease is usually sudden, and the infected cow shows characteristic clinical signs such as depression, anorexia, fever, dehydration and diarrhea. Inflammatory signs are swelling and hardness in the mammary gland, and infected udders occasionally become gangrenous [1, 2] .
According to the results of previous studies, the recommended therapy for coliform mastitis includes appropriate antibacterial drugs, systematic glucocorticoids and fluid therapy. Fluid and electrolyte therapy are essential for treating the disease, especially in the acute stage [5, 6] . However, the precise mechanism of the coliform mastitis in certain pathophysiological changes associated with a disorder in the acid-base balance in lactating cows remains unclear. The present study aimed to clarify the relationship between clinical signs and the acid-base balance in coliform mastitis.
Investigations were carried out on 21 coliform mastitis cows, which were admitted to the large animal hospital of Rakuno Gakuen University, from 1994 to 1996. The cows were of various ages, and the day from onset to the day, the coliform mastitis was detected varied among the cows. All the mastitis cows were infected with gram negative bacteria, Esherichia coli (E. coli) or Klebsiella spp (K. spp). All the cows were treated with systematic antibiotics and intramammary antibiotics, and were given fluid and electrolyte therapy by a clinical veterinarian before admittance to the large animal hospital. Control cows were clinically healthy and of various ages.
Blood samples were collected for hematological and biochemical analysis. Blood was collected from the jugular vein for measurement of blood gas. Serum sodium, potassium and chloride concentrations were measured by Significantly elevated venous pH levels (7.485 ± 0.014), HCO 3 levels (32.13 ± 1.41 mmol/l), BE levels (9.41 ± 1.04 mmol/l), serum chloride concentrations (94.67 ± 2.54 mEq/ l) and potassium concentrations (3.49 ± 0.33 mEq/l) were observed in group 1 (p<0.01). In group 2, however, venous pH levels (7.404 ± 0.012), HCO 3 levels (26.45 ± 0.50 mmol/ l), and BE levels (2.63 ± 0.60 mmol/l) were not significantly higher, and serum chloride concentrations (100.10 ± 0.86 mEq/l) and potassium concentrations (4.18 ± 0.15 mEq/l) were not significantly lower than group 2 and control group. PCO 2 levels were not significantly different between two groups, group 2 and control group. Sodium concentrations were also not significantly different between the two groups, group 2 and control group (data not shown).
The mean of WBC (38 ± 11 × 10 2 /µl) and PLT (7.8 ± 1.5 × 10 4 /µl) in severe group were significantly lower than group 2 and control group. The difference between the latter two means in group 1 and group 2 was significant (p<0.01) ( Table 2) .
Severe metabolic alkalosis and endotoxin shock-like symptoms remained for several days, and these cows were finally selected for euthanasia or died. The persistence of apparent metabolic alkalosis was related to unresolved primary clinical signs, as was shown by observations in group 1.
Although this pattern of events has not been observed in other studies of acute coliform mastitis, it resembled the observations following injection of endotoxin in healthy adult cows in our previous study [4, 6] . The infected cows were characterized clinically by the onset of anorexia, loss of vigor, depression of the digestive tract motility, tachycardia, and dehydration, similar to that in experimental endotoxemia [2, 3] . Thus, our observations suggested that in coliform mastitis with established septic shock, the reaction of endotoxin is a prime indicator of a disorder in the acid-base balance of adult cows. However, the mechanism by which endotoxin induces a systematic disorder of the acid-base balance in vivo remains unexplained.
